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THE POPULARISATION OF SCIENCE. 

The New Knozvledge. By Robert Kennedy Duncan, 
Professor of Chemistry in Washington and Jeffer¬ 
son College. Pp. xviii + 263. (London: Hodder 
and Stoughton, 1905.) 

HE author of this attempt to make the progress 
of recent discovery in chemistry and physics 
understanded of the people remarks in his preface :— 

“ The great expositors are dead, Huxley and 
Tyndall and all the others; and the great expositor 
of the future, the interpreter of knowledge to the 
people, has yet to be born.” 

And (but it must be added quite modestly) he 
attempts to wear the cloak of the prophet. He is 
right, on the whole, when he says that “ the pro¬ 
gressive teacher, particularly in the high school or 
smaller college, finds it often exceedingly difficult to 
gain access to the original sources of knowledge,” 
and, it may also be remarked, to understand them 
when he does. Hence, any serious attempt made by 
one sufficiently versed in science to avoid error, and 
with sufficient appreciation of the difficulties' of one 
who has not made science his speciality to know how 
to present facts and their interpretation, is deserving 
of a cordial welcome. Indeed, most scientific men 
are in the position of outsiders towards sciences not 
their own; and an allusion to the'recent effort made 
by the Chemical Society to present the year’s progress 
to their Fellows is here not inappropriate, for to such 
an extent is specialisation now carried that it is prac¬ 
tically impossible for the physical chemist to follow 
the researches of the organic chemist, and vice versa. 
Their “ Annual Reports on the Progress of Chemistry 
for 1904 ” will be much appreciated bv all chemists. 
It is true that the organic chemist, for example, may 
consider the amount of space devoted to his branch 
insufficient, and the treatment of the subject-matter 
somewhat scrappy; yet to one who has no time to 
follow in detail the work of the specialists published 
in numerous journals during the year, a summary 
like this is of the greatest value. It is very desirable, 
in subdivisions of a science, as well as in separate 
sciences, that the bearing of one branch of knowledge 
on another should be realised, and so far understood; 
and the Chemical Society is to be congratulated on 
its new effort. It is to be hoped that a similar plan 
will be adopted by physiologists, geologists, and, 
indeed, by all those who labour for the “ promotion 
of natural knowledge. ” 

But to return to Prof. Duncan’s book. Beginning 
with the “ three entities,” matter, ether, and energy, 
an attempt is made in seven pages to give the reader 
some idea that these are the conceptions in terms of 
rvhich , the modern man of science interprets nature. 
The doctrines of the conservation of mass and of 
energy, and the necessity for the assumption of the 
existence of ether are indicated. I doubt whether an 
entire outsider would gain much by reading this 
chapter; still, if it stimulates him to think, and to 
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try to acquire clearer ideas on the subject, much will 
have been accomplished. We have then certain, 
elementary conceptions of chemistry expounded, 
molecules, atoms, compounds, and elements, and so 
closes part i., which consists of eleven pages. 

To give the reader an idea of the author’s style, a 
quotation from the first paragraphs of part ii. may 
be made. 

“ We believe—we must believe, in this day—that 
everything in God’s universe of worlds and stars is 
made of atoms, in quantities x, y or z respectively. 
Men and women, mice and elephants, the red belts 
of Jupiter and the rings of Saturn are one and all 
but ever shifting, ever varying, swarms of atoms. 
Every mechanical work of air, earth, fire and water, 
every criminal act, every human deed of love or valor : 
what is it all, pray, but the relation of one swarm of 
atoms to another? 

“ Here, for example, is a swarm of atoms, vibra¬ 
ting, scintillant, martial,—they call it a soldier,—and, 
anon, some thousands of miles away upon the South 
African veldt, that swarm dissolves,—dissolves, for¬ 
sooth, because of another little swarm,—they call it 
lead. 

“ What a phantasmagoric dance it is, this dance 
of atoms! And what a task for the Master of the 
Ceremonies. For mark you the mutabilities of 
things. These same atoms, maybe, or others like 
them, come together again, vibrating, clustering, 
interlocking, combining, and there results a woman, 
a flower, a blackbird or a locust, as the case may be. 
But to-morrow again the dance is ended and the 
atoms are far away; some of them are in the fever 
germs that broke up the dance, others are ‘ the green 
hair of the grave,’ and others are blown about the 
antipodes on the winds of ocean. The mutabilities of 
things, and likewise the tears of things : for one 
thing after another, 

4 Like snow upon the. Desert’s dusty Face 
Lighting a little hour or two—is gone,’ 

and the eternal, ever-changing dance goes on.” 

Now this purports to be very fine writing, but does 
it gild the pill of science? I am inclined to think 
not. Still, tastes may differ. 

It-would be unfair to judge of the book; however, 
by this quotation. The subsequent sections deal with 
the periodic classification, gaseous ions, corpuscles, 
and here a very lucid account is given of the method 
of estimating the velocity of a corpuscle, and of the 
relation of the charge to the mass; really in these 
sections the author has established his character as 
a clear expositor. Positive ions are then considered, 
and then natural radio-activity, in which there is a 
capital sketch of the discovery of radium and of its 
properties. A subsequent chapter treats of thorium, 
uranium, radium, and actinium, with the reproduction 
of Prof. Rutherford’s latest results, and the section 
concludes with the radio-activity of substances in 
general. The next “ part ” deals with the resolution 
of the atom and with atomic disintegration, and an 
intelligible account is given of Prof. J. J. Thomson’s 
most recent work. The heat-emitting property of 
radium is next dealt with, and then there is a sum¬ 
mary of the “ electrical nature of matter.” The book 
concludes with part v., entitled “ Inorganic Evolu¬ 
tion and Inorganic Devolution,” discussing intelli¬ 
gently and intelligibly Sir Norman Lockyer’s theories 
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relating to stellar temperatures and stellar change, 
and the problems of the sun’s heat, the mechanical 
pressure of light, and the re-construction of a universe 
are the concluding chapters. The last chapter of all, 
the validity of the new knowledge, deals with the 
question, Is all this true? And here there is a touch 
of philosophy. For “A system is ‘ true ’ if it is 
entirely consistent and coherent, if it is completely 
self-explanatory. ” 

“ There is no criterion of absolute truth, there is 
no way of attaining to absolute truth, and we may 
as well acknowledge it, Should we therefore abandon 
the world-riddle? Assuredly not. If we may never 
know a system to be true, we may believe it to be 
true. We may not have a knowledge of truth, but 
we may have a recognition of it.” “ Meanwhile this 
system of the new knowledge ... is simply the 
outermost circle covering the greatest area of know¬ 
ledge, and while its diameter is by no means infinite, 
it is the truest expression of the truth attainable at 
this time, and as such is vastly useful. Its utility in 
the evolution of knowledge is its sole apology for 
existence. ” 

This work is the first attempt which I have seen 
to bring into suitable compass, in an intelligible 
manner, the various problems which are, occupying the 
attention of many physicists and chemists. There are 
few errors, and these are unimportant. Whether the 
author might not have omitted much fine writing is 
a question of taste. But even if it be regarded as 
ill-placed, it does not destroy the intrinsic value of 
his work. W. R. 


THEORETICAL GEODESY. 

Trattato di Geodesia Teoretica. By Paolo Pizzetti. 

Pp. ix + 467. (Bologna: Zanichelli, 1905.) 

IGNOR PIZZETTI has treated the subject of 
geodesy in a thoroughly exhaustive manner. 
The theoretical portion of the book, dealing with the 
formulae used in geodesy, is very ably demonstrated, 
and the mathematical proofs of the various problems 
are sufficiently clear to be easily followed by those 
practically uninitiated in the subject. The same, how¬ 
ever, cannot be said of the descriptive narrative of 
geodetical operations in general. The book, in fact, 
impresses one far more from the theoretical than from 
the practical point of view. The absence of practical 
demonstrations of the use of the various formulae 
must be a great loss in a work of this nature, and 
for this reason it compares unfavourably with such 
standard treatises as Puissant’s “ Traitd de Gdodesie ” 
and Clarke’s “ Geodesy,” where ample practical 
illustrations of the application of geodetical formulae 
are given to help the student in this complicated sub¬ 
ject. Even a few examples taken from any modern 
geodetic triangulation would have been of the greatest 
assistance. Theory alone is almost bound to have a 
deterrent effect. 

The book contains a short and concise history of the 
several hypotheses as to the form and constitution of 
the earth prior to any actual geodetical operations, but 
the account of the several measurements of “ arcs of 
meridian ” is very meagre, and confines itself prac- 
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tically to mentioning those measured in Peru and 
Lapland in the eighteenth century. 

Doubtless these “ arcs ” played a most important 
part in geodesy, but subsequent measurements have 
been of equal importance, and have been carried out 
with the advantage of superior knowledge and more 
perfect instruments. 

Like most Continental geodesists, the author 
adheres to the data for the figure of the earth deduced 
by Bessel in 1840, and it is only in an appendix that 
any reference is made to Clarke’s determination. 
This, I think, is scarcely fair to English geodesy, 
considering that Clarke had the advantage of a far 
larger number of arcs whence to deduce his values, 
as given in his excellent treatise in 1880. A reference 
to these values should find a place in every standard 
work on geodesy, and it is noteworthy that the 
American Geodetic Survey, which previously employed 
Bessel’s values, has, within recent years, discarded 
them in favour of Clarke. This was in great part 
due to the close agreement between Clarke’s values 
and those deduced by the Americans themselves in 
their various arc measurements. 

Several chapters are devoted to the mathematical 
proof of the various functions of a spheroid of revolu¬ 
tion. On the whole, they are easily followed, and 
differ but slightly from those used by Puissant in his 
great work. The formulae in chapter iv. for the deter¬ 
mination of the geographical coordinates are similar 
to those used in the Indian auxiliary tables. Here, 
particularly, the want of definite examples is greatly 
felt, and I cannot but think that Signor Pizzetti would 
greatly enhance the value of his work by adding a 
few taken at hazard from any survey. The actual 
illustration given in this chapter is one but rarely 
used in geodesy. 

Three chapters are given up to the description of 
base measurements and the practical observation of 
geodetic angles. It may at once be said that the 
account is far from thorough, and the practical 
student desirous of studying the methods to be 
employed in the field would glean but a scanty know¬ 
ledge. Mention is made of some of the more im¬ 
portant instruments used in base measurement, such 
as Borda’s rods, Ibenaz’s apparatus, and the American 
contact duplex bars, but no word is given of Colby’s 
compensation bars, and only the slightest reference is 
made to measurements by means of steel or invar 
tapes or wires. There is little doubt that in future 
all geodetic bases will be measured by the latter 
means. Only quite recently in South Africa bases 
have been measured with an extraordinary degree of 
precision wdth invar wires. 

As regards the measurements of the angles, there 
is but little information as to the practical work to 
be done, but a very exhaustive treatise is given of 
the causes of the various instrumental errors. It is 
mainly in agreement with those chapters in Chau- 
venet’s “ Astronomy ” dealing with this subject. 

Reference is made to the various instruments used 
for astronomical work, such as transit—altazimuth— 
and zenith telescopes. The various errors to which 
such instruments are liable is very carefully gone 
into. 
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